Background: The role of health communication in vaccination programmes cannot be overemphasized: it has contributed significantly to creating and sustaining demand for vaccination services and improving vaccination coverage. In Nigeria, numerous communication approaches have been deployed but these interventions are not without challenges. We therefore aimed to explore factors affecting the delivery of vaccination communication in Nigeria. Methods: We used a qualitative approach and conducted the study in two states: Bauchi and Cross River States in northern and southern Nigeria respectively. We identified factors affecting the implementation of communication interventions through interviews with relevant stakeholders involved in vaccination communication in the health services. We also reviewed relevant documents. Data generated were transcribed verbatim and analysed using thematic analysis. Results: We used the SURE framework to organise the identified factors (barriers and facilitators) affecting vaccination communication delivery. We then grouped these into health systems and community level factors. Some of the commonly reported health system barriers amongst stakeholders interviewed included: funding constraints, human resource factors (health worker shortages, training deficiencies, poor attitude of health workers and vaccination teams), inadequate infrastructure and equipment and weak political will. Community level factors included the attitudes of community stakeholders and of parents and caregivers. We also identified factors that appeared to facilitate communication activities. These included political support, engagement of traditional and religious institutions and the use of organised communication committees. Conclusions: Communication activities are a crucial element of immunization programmes. It is therefore important for policy makers and programme managers to understand the barriers and facilitators affecting the delivery of vaccination communication so as to be able to implement communication interventions more effectively.
vaccine acceptance [3] . Improving vaccination communication delivery is therefore crucial to achieving better vaccination outcomes [10, 11] as well as the greater goal of knowledgeable caregivers and communitiesimportant contributors to improving child health in many settings [12] [13] [14] . Effective communication could improve uptake of childhood vaccination, address incomplete vaccination or missed children, further strengthen routine immunization programmes, and encourage the use of new and underused vaccines. Although communication is an invaluable tool in routine and campaign childhood vaccination activities, as well as in other health programmes, it is rarely addressed in a systematic way compared with other components of vaccination programmes [3] . Ideally, vaccination communication efforts should complement and boost other immunization components, such as service provision, quality of care, capacity-building and the skills of health personnel, and disease notification and surveillance [15] .
In Nigeria, where this study was based, routine vaccination coverage for all recommended vaccines has remained poor though there has been a gradual rise in vaccination coverage from 21% of eligible children (0-11 months of age) in 2003 to 25% a decade later [16] . Factors seen to have contributed to poor routine immunization performance include ineffective supply chains, poor delivery of services, scarce human resources, low demand for health services, funding gaps, accountability issues and weak governance, and poor data quality [17] . Furthermore, vaccine hesitancydefined as "a delay in the acceptance or refusal of vaccines despite the availability of vaccine services" [18] may also play an important role. Vaccine-hesitant individuals are a mixed group: individuals may delay receiving vaccines, or may agree to vaccines but be unsure of doing so, or may decline some vaccines but agree to others, as commonly observed in some parts of northern Nigeria in the context of oral polio vaccine mass campaigns [13] . For example, studies have shown that the increased number of polio campaigns in Nigeria were seen as suspicious by some populations [19, 20] .
Communication interventions have made significant contributions to the polio eradication programme in Nigeria [21] . Numerous communication interventions have been implemented, particularly in high-risk states for polio, with the aim of increasing acceptance of routine immunization and breaking the transmission of wild poliovirus. However, implementing these communication interventions has been challenging. This paper aims to explore factors affecting the delivery of vaccination communication in Nigeria. An understanding of such factors can inform policy makers during the planning of communication interventions and when adapting these to suit local contexts. This study forms part of the 'Communicate to vaccinate' (COMMVAC) research project which focuses on building research evidence to improve communication about childhood vaccinations with parents, caregivers and communities in LMICs. In this study, communication interventions refer to all interventions which are purposeful, structured, repeatable and adaptable strategies aimed at informing and influencing individual and community decisions on personal and public health participation, disease prevention and promotion, policy making, service improvement and research [12, 22] .
Methods

Study setting
The setting for the study was Nigeria, the fourteenth largest country by landmass in Africa, with a projected population of over 180 million people in 2016. Nigeria is divided administratively into 36 States and the Federal Capital Territory (FCT) Abuja. Each State is further divided into Local Government Areas (LGAs), which are made up of several wards. The Nigerian people have diverse cultures, religions and ethnicities.
In Nigeria, the agency responsible for controlling vaccine-preventable diseases through the provision of vaccines and immunization guidelines is the National Primary Health Care Development Agency (NPHCDA). National responsibility for the development of communication interventions for vaccination programmes is given to the National Social Mobilization Working Group, while State and Local Social Mobilization Committees are responsible for coordination and implementation of communication interventions at the State and Local Government levels. The routine immunization schedule in Nigeria recommends that all childhood vaccinations are completed by nine months of age. In addition to routine immunization, numerous rounds of mass campaigns are also held in all the states of the country as part of efforts to eradicate poliomyelitis. Campaigns are also carried out occasionally for meningococcal meningitis, measles and yellow fever vaccines.
Study sites
We conducted the study in rural and urban settings of Bauchi and Cross River States in northern and southern Nigeria. We also conducted interviews with nationallevel decision makers in Abuja, the capital city. We selected Bauchi and Cross River States based on differences in vaccination coverage rates, with lower rates in Bauchi compared to Cross River (DPT3 coverage rates of 12.5 and 76.1% respectively) [16] ; and differences in terms of vaccine hesitancy, with vaccine refusal being more common in Bauchi, related to religious and cultural beliefs [23] . Bauchi was selected over Borno and Yobe States in northern Nigeria, which recorded the lowest vaccination rates in the country, as security issues in those two states made research difficult. In addition, at the time that the study was conducted in 2014, Bauchi was among the 12 polio prevalent states of northern Nigeria and has received both global and national attention to eliminate polio and improve vaccination uptake, with appreciable resources directed to vaccination communication activities. Cross River State was selected to provide an example of a good performer in terms of vaccination coverage, with vaccination coverage second only to Rivers State (52.5 and 55.5% respectively) [16] . Cross River has received less national and international attention than Bauchi and has maintained polio-free status for over a decade. Lastly, the religious settings of the two states are different: Bauchi is predominantly Muslim while Cross River is predominantly Christian. These differences in religious beliefs may impact on beliefs about and attitudes towards vaccination.
Study design
The study used a qualitative approach, based on data from key informant interviews.
Sampling
We purposively selected stakeholders involved in vaccination activities and who played active roles in the planning or implementation of childhood vaccination communication strategies at different levels of health care delivery, and who had the potential to provide rich, relevant and diverse data pertinent to the study objective. These stakeholders included policy makers, programme managers, social mobilization officers/health educators and representatives from relevant organizations including UNICEF, the World Health Organization and the Vaccine Alliance (GAVI). We conducted a total of 15 interviews (Table 1) .
Data collection methods
Data collection took place from January to April 2014. We used a semi-structured interview guide (Additional file 1) to gain insights into the factors affecting the implementation of communication interventions in Nigeria. The interview team comprised the principal investigator (AO) as moderator and a note taker who took down notes of both verbal and non-verbal responses. The interviews were carried out at a convenient time and place chosen by the respondent, were conducted in English, and lasted 30-45 min on average. We recorded each interview session once informed consent had been sought and obtained. At the end of each interview, we transcribed the recorded sessions verbatim and placed them in a file bearing the date the interview was conducted, the place and the research questions that the interview addressed. We tried to ensure anonymity as far as possible but because many respondents held very senior positions, it was difficult to ensure complete anonymity. All data files were securely stored.
Data analysis
Two researchers (AO and GB) carried out data analysis using a framework thematic analysis approach [24, 25] which involved four steps: familiarization, indexing/coding, charting and mapping/interpretation. First, we familiarized ourselves with the data collected by listening repeatedly to the audio recordings and studying the transcripts. This helped us gain an overview of the body of material gathered and to become aware of key ideas as well as recurrent themes. Our next step was to identify portions of the data that corresponded to a particular theme (indexing or coding). To enhance the validity of the coding, the principal investigator (AO) and a sociologist (GB) from the University of Calabar coded the data and each developed a coding book. We then coded each interview transcript independently and later merged our findings. We went through each interview transcript and extracted information on possible factors affecting the implementation of childhood vaccination communication interventions. The SURE (Supporting the Use of Research Evidence) Framework, a theory-informed conceptual framework, offered us a useful starting point for our analysis as it provided us with a comprehensive list of possible factors that could influence the successful implementation of interventions [26] . We identified a number of themes when looking through the data, which we then organised under different categories and sub-categories, drawing on the SURE Framework (Additional file 2). Financial constraints, health resources, inadequate infrastructure and equipment were grouped in the 'health system constraints' domain; issues related to politics were grouped in the 'social and political' domain; while community level factors brought together the SURE framework domains of 'recipients of care' and 'providers of care'.
Thereafter, we lifted the indexed data from its original textual context and put these data in charts that organized the themes into categories and sub-categories.
Interesting data extracts and central themes were used verbatim to illustrate key findings. As themes emerged these were indexed and compared with themes from subsequent interviews. Lastly, we did a mapping and interpretation which involved the analysis of the key characteristics as laid out in the charts.
Results
The factors we identified were grouped into three subcategories: health system level factors, political factors and community level factors.
Health system factors Financial constraints
In both states, all respondents interviewed at the different levels of the health care system consistently mentioned that inadequate funding was the main barrier to the implementation of vaccination communication interventions. However, this concern was expressed more strongly in Cross River than in Bauchi. While one of the respondents confirmed that poor funding had been found to disrupt all aspects of the vaccination programme, he also pointed out that communication is usually worse hit, with the smallest allocation, or often nothing, for routine immunization. The respondents reported that funding gaps led to poorly implemented communication activities in terms of coverage and frequency of messaging. Most respondents noted that communication interventions for mass campaigns generally receive significantly more funding and resources than routine immunization programmes. This gap was attributed by most respondents to the absence of donor or partner involvement in communication activities, especially for routine immunization activities, which donors viewed as the responsibility of the government. Some respondents pointed out that communication activities around routine immunization were particularly limited in frequency and range. This, they suggested, was due to the fact that communication activities were not specifically budgeted for in routine immunization programmes, which was evident from an absence of communication interventions between campaigns. Some respondents, however, argued that communication activities were generally underfunded for both campaigns and routine immunization activities and were never given priority attention when immunization programmes were planned.
A national stakeholder commented:
"In October 2012, when we had a campaign for meningitis, Nigeria's communication budget for that campaign was only two percent of the total budget for the campaign and yet we expect miracles to happen. Campaigns only received the desired attention among the public, they stressed, if communication was on the priority list for funding by development partners and donor agencies. The overdependence of states and local governments on the federal government to fund communication activities also further contributed to the problem.
The effects of the funding gap for vaccination communication were felt most at the local government and state levels with responsibility for delivering communication interventions, and played out in two ways. Firstly, some respondents at the state level reported late release of funds for communication activities. This was observed to delay disbursement of needed materials (printed posters and other information, education and communication materials), especially to hard-to-reach areas.
Secondly, at local government levels, the local mobilizers confirmed that funding gaps contributed to delays in implementing activities and sometimes to a failure to implement these activities at all. Respondents cited instances when materials produced for particular campaigns arrived at the local government late, at the end of the campaign, or not at all. This occurred because funds were not readily available to transport these materials to the local government areas. In some cases, materials remained in storage at the state level and were not distributed to local government areas.
Respondents also described accountability issues, with funds earmarked for communication activities occasionally being diverted to address other pressing needs, further delaying the implementation of communication activities, particularly as local funding was difficult to access. This was more commonly reported in Cross River than in Bauchi. Funding constraints were sometimes cushioned by development partners who provided funds for specific activities during campaigns in some local government areas. Health workers, especially those at the local government level, tried to solve the issues related to funding delays by using their personal monies and private vehicles to meet their targets for monthly routine activities in their respective local government areas:
"In terms of funding, especially for campaigns, funds are provided but it is never enough for our planned mobilization activities. This affects the range of activities one performs. Most times, we have to use our own funds to succeed. If you want a wider coverage, they may give you funds for a specific number but you may go out of your way to reach more people." (Mobilization officer, Cross River State) "I use my salary now to do my activities, especially for routine immunization activities, to meet up and be able to present my report at the State meeting." (Local social mobilization officer, Bauchi)
Inadequate infrastructure and equipment
Some respondents at the state and local levels highlighted the fact that the basic requirements to conduct an effective and extensive community mobilization for vaccination were not readily available. The state mobilization unit, which coordinates communication activities at the lower levels, lacked well-equipped offices, computers, vehicles and motorcycles or other means of transportation. Other equipment needed for these activities were not readily available such as megaphones, public address systems used for announcements and printed communication materials such as flyers, leaflets and posters:
"A lack of mobility is a major challenge. You definitely cannot carry out an effective social mobilization work without mobility because you need to cut across many places. We do not have any vehicles attached to this department." (Mobilization officer, Cross River State)
Human resource factors
Health worker shortages Most respondents at the state and local levels in both states referred to the general shortage of health personnel, especially in rural areas where more than 70% of the population reside. This deficit in human resources affected the delivery of vaccination communication and the immunization programme as a whole. Health worker shortages affected rural areas particularly, where some health facilities had only one health worker responsible for the various tasks in the vaccination clinic such as registration of clients, conducting health education sessions and administration of vaccines.
"Every health worker wants to work in the urban areas, especially those whose husbands are politicians, and every big man wants his wife to be in the urban area. So when you transfer them it's a big problem. This has resulted in many of them in the urban and very few health workers in the rural areas." (Immunization Officer, Cross River State)
Respondents in Bauchi noted that this gap was partly addressed through the use of volunteer community mobilizers, and the use of traditional and religious leaders as community mobilizers.
Training deficiencies While some respondents alluded to the fact that there was an organised structure to manage communication activities at the national, state and local levels, other stakeholders pointed out that the structure on the ground did not translate into having qualified personnel at the community level to meet the objectives of the immunization programme. They highlighted the lack of well-trained communication personnel as a barrier to the effective mobilization of communities, especially the lack of personnel at local levels. They observed that even after training, personnel at the local level may not be able to meet the desired objectives of the programme effectively because of a lack of proper supervision and monitoring at this level. One of the respondents noted that failure to see the need to train and prepare these health workers to effectively deliver vaccination communication messages was related to the fact that they were under the responsibility of the local government, not the State Ministry of Health. This meant that the state had no control over the local government health workers and did not see these health workers as their responsibility. He further explained that the local government usually depended on the State Ministry of Health to supervise and monitor the health workers at the lower levels, but this rarely happened. One respondent was also of the view that health workers had poor communication and negotiation skills and were not able to communicate the purpose of their visit well, especially when they visited resistant households. This, the respondent noted, may have contributed to their poor performance in the field.
Another respondent described how the 'cascade' model of training was partly responsible for the training gap. He explained that before a campaign, state social mobilization officers or health educators are trained directly by the national level to deliver training to the local Social Mobilization officers. The local Social Mobilizer is then expected to train "unqualified community members" at the ward level. The respondent described how dilution occurred, with the quality of the training declining at each stage, leading to poor training outcomes:
"You will find out, especially at the local government level, that the local Social Mobilizers who are saddled with communication assignments are not trained communication personnel. So you end up training and training and training. Some people are not just trainable." (Development partner)
Poor attitudes of health workers and vaccination teams
Poor attitudes among health workers at the state and local government levels and a lack of commitment to social mobilization activities outside campaigns were also reported to impact negatively on communication interventions for vaccination programmes. For instance, in situations where there was a delay in funding at the national level, respondents reported that mobilizers would not begin mobilizing the communities in which they worked but would instead wait for the funds to be disbursed before initiating mobilization activities. This was said to have led to poor performance by these vaccination teams in terms of achieving vaccination coverage outcomes. The reasons behind this may be health workers' previous experiences of not being paid or being underpaid for services rendered or having to use their own resources to conduct communication activities, with reimbursement often being delayed. Respondents also stressed that many of the vaccinators were not committed to meeting the objectives of the programme but were instead interested in what they stood to gain financially.
Political factors
Most respondents viewed the presence of political support as a major facilitator while the absence of political support was seen to undermine the delivery of health interventions. They noted that communication interventions for routine immunization would be more likely to achieve their objectives if they were given similar levels of political support to that given to campaigns. Political support for mass campaigns varied across states and local governments and tended to be stronger in high-risk states or local government areas which had national or international attention or where political leaders were given mandates to improve their vaccination coverage, as we describe in more detail below.
Failure of state and local governments to own the vaccination programmes
Some development partners involved in the implementation of communication interventions noted that most state and local political leaders failed to show ownership of the immunization programme. This was more of a problem in the southern states compared to the North, which enjoyed more donor support. The development partners noted that political leaders failed to provide funds to carry out communication interventions in their states or local government areas or failed to disburse these funds in a timely manner or to train and deploy health staff and provide the materials and equipment needed to effectively deliver routine vaccination services. The reason given by some respondents included an over-dependence on development partners and the fact that political leaders are usually more interested in committing their resources to more visible infrastructure, such as roads and schools. One of the partners reported that only a few states he had worked in had demonstrated ownership of programmes and taken the lead in providing the necessary funds and making decisions:
"If the states and the local government own this programme, you don't need money from partners. For instance, a state that owns a radio station, a television station, you see all these stations should have been running free jingles. But they never do that. If you want to run anything, they ask you to pay even if it is their own children and mothers that will benefit. If there is ownership, those things will not happen, it is only once in a while in some States during campaigns you see them giving those orders. Immediately after the campaign, announcement stops." (Development partner)
"At the national level the states are asked to develop their communication interventions and thereafter they don't have money to implement, and expect funds from the national to implement this and that hardly happens except for the funding that UNICEF sends because UNICEF is the mandate agency for polio communication." (Development Partner) "We, the partners, are running after the government in some states whereas in other states, even when you go there and take over the driver's seat, it is still almost impossible to drive the government to follow you and you can't be at the forefront of any programme because the communities will still not see you as one of theirs. They hardly ever have enough funds to implement communications activities in the context of health programmes." (Development Partner)
Health communication interventions not a priority among policy makers
Most respondents reported that while most policy makers were inattentive towards health issues in general, this also applied to health communication which was viewed as a sort of "optional add-on" to the array of health workers' tasks. Respondents argued that health communication, whether for routine or mass campaigns, was usually perceived as a minor service component and was not seen as important or necessary. One of the factors contributing to this problem seemed to be the assumption by policy makers that health care workers do not require any training in communication skills but do require more training on technical components of the immunization programme. Some respondents reported that the level of funding allocated to communication activities demonstrated the perceived lack of priority, as discussed above. This attitude towards communication activities, they explained, trickles down to all levels of government and results in health communication not being given the attention it needs, as one of the respondents noted:
"In our national budgeting, health is not one of those areas that attract funding. Even when immunization is considered, the funds allotted are usually for other technical components and communication is rarely considered and this trickles down to the local government level. Because if the national government does not allocate adequate resources to health or communication, the states will not see any reason to do that, so this now boils down to who is in charge. If the person in charge does not have an interest in health, then health is treated as unimportant." (Development Partner)
Community level factors Attitudes of community stakeholders
Respondents also discussed the attitudes of community stakeholders in certain communities. One respondent reported that in some rural areas, community members demand money from health workers in exchange for immunization services even when they understand the benefits of the programme. This, they suggested, was because community members believed that health workers were paid well to bring the services to them. In some instances, community gatekeepers were also reported as having prevented campaigns from being organised in their setting and having insisted that government provide basic necessities such as accessible roads, schools and health services before these campaigns could take place. This occurred rarely in some communities but was more often seen in hard-to-reach areas where people felt marginalized:
If you go to the community now they believe you came with money to give them. If you don't give them they will sabotage your activities so that is why we have problems. Because you need people to come and get immunization sometimes we have to give them some incentives before they help in delivery of vaccination messages. I had an experience in the past when you go into the community, they say to you, "You people are enjoying yourselves under air-condition and driving big cars and yet we are suffering". So once you give them something they cooperate with you and take the messages to their communities." (Senior Health officer, Bauchi)
Attitudes among community members
Similar issues were raised by respondents across the two states. As expected, vaccine resistance was more frequently referred to by respondents in Bauchi than in Cross River State and respondents reported that this tended to affect negatively the reception of communication messages. In Bauchi, this resistance was particularly seen in response to polio campaigns. One reason given by respondents was the large number of polio campaigns which they suspected had led community members to believe that the government was concentrating its resources on polio while neglecting their felt needs. In addition, certain religious groups and anti-polio vaccine campaigners have spread rumours about the inclusion into the vaccine of antifertility drugs or the HIV virus, as way of checking population growth in Muslims. In Cross River, respondents reported that pockets of resistance existed among certain religious groups in some communities.
"Refusals of polio vaccine still persist in some communities. There is a video tape being circulated by one Muslim teacher discouraging people against vaccination which led to a lot of rejections of the polio vaccine and resulted in our vaccination teams embarking on house-to-house immunization to be attacked because of the tape" (Local Social Mobilizer, Bauchi) "People are very hesitant when it comes to immunization campaigns, and have a phobia for polio campaigns in this part of the country. That is why our most important problem is this one. Even when people have heard about the campaigns through radio messages and are aware of it, they are still sceptical about immunization campaigns generally. People accept routine immunization but the campaign is what they are rejecting. They believe they go to the clinic and come back, but for the campaign why do we then come to their houses? They get suspicious and think there is more to it than we are telling them, which is why they reject it. But for the routine they go to the hospital and clinic. They don't have any query or complain about it." (Senior Health officer, Bauchi)
Engagement of traditional and religious institutions
The engagement of traditional and religious institutions was seen to facilitate the delivery of communication for childhood vaccination in both states, and particularly in Bauchi where resistant families and communities were commonly found. All respondents indicated that such engagement was a major boost to the immunization programme since these institutions were trusted and respected in many communities. This intervention was seen to improve the demand for vaccination and to counter resistance in certain religious groups and communities.
The cooperation and support of traditional and religious leaders as advocates for immunization played a significant role in the vaccination programme, particularly in delivery of announcements in their churches or mosques and being part of community dialogue teams to tackle the problem of vaccine hesitancy in certain households and communities.
Organisation of communication committees
At the national level, some respondents noted that the presence of a national Social Mobilization Working Group that comprised of multiple developmental partners and highly skilled personnel was a major plus to the delivery of vaccination communication. This group developed the strategic plan for communication and trained health personnel at the state level. Similarly, in the states and local government areas, the State and Local Social Mobilization Committees were described as useful in coordinating and engaging appropriate channels for vaccination communication. In certain local government areas, the presence of a functional Ward Development Committee (a committee that provides links between the community and the health system) was seen to contribute significantly in executing communication activities at the community level.
Discussion
Communication has been described as a core component of service delivery in the immunization programme and can play an important role in ensuring that children are fully vaccinated [22, [27] [28] [29] . However, our study suggests that vaccination communication was poorly understood by policy makers, with little mention of capacity building in communication or communication in the wider context of social mobilization.
Our study identified a number of other factors that were reported as influencing the successful implementation of vaccination communication strategies for both routine immunization and mass campaigns. Weak political commitment impacted negatively on communication strategies for routine immunization services and contributed to difficulties with funding, deployment and training of staff, and provision of equipment and transportation especially at lower levels of the health system. Indeed, funding was a major challenge in the implementation of most components of immunization delivery in both states. This was confirmed in the Comprehensive EPI multi-year plan where communication and advocacy received the least budgetary allocation compared to other components [30] , and is consistent with the results from recent studies conducted in Cameroon and Nigeria [31, 32] . Poor funding played a significant role in many of the barriers identified in this study.
Several studies have suggested that regular exposure through mass media and community channels is key to promoting vaccination [33] [34] [35] , although the evidence on the effects of such community-aimed interventions to inform and educate about childhood vaccination is still quite weak [36] . Furthermore, a lack of communication activities outside campaigns may result in people not recalling vaccination messages about routine immunization. The implication of this is that if messages are not given continuously people may forget or may not attach importance to the issue.
In many settings, health workers are seen as the most important sources of information for parents deciding whether their child should receive a vaccine [37, 38] . A lack of health workers, especially in rural and hard-toreach communities, has important impacts on the effective delivery of communication interventions. Additionally, the absence of skilled communication personnel, especially at lower levels of the health system, may limit the capacity to counter negative information about vaccines and achieve community support for vaccination programmes [21] , as observed in this study. The training of health workers needs to strongly address interpersonal communication skills, so that health workers can maximize on any opportunities for reinforcement on immunization and child health more generally. Such training can help to ensure that health workers provide relevant and comprehensible information in a respectful and culturally sensitive manner [27] .
As also noted in other studies [20, 39] , the engagement and cooperation of traditional and religious leaders was seen to facilitate the delivery of communication interventions for childhood vaccination in Nigeria, particularly in the context of campaigns, and to contribute to meeting the immunization programme's objectives. The engagement of traditional and religious institutions was more intensive in Bauchi compared to Cross River, as rejection of the oral polio vaccine was seen as a major challenge in the former. In Bauchi State, resistance was targeted mainly towards polio campaigns following rumours and misconceptions that the vaccine included antifertility drugs or the HIV virus, as an indirect method of checking population growth in the predominantly Muslim states in the North. These rumours are similar to those reported in other studies [18] [19] [20] [21] . Engaging religious and traditional leaders has also been described as a useful and acceptable intervention in other countries with large Muslim communities [40, 41] . Such interventions may be helpful in addressing communities' concerns about vaccination and the vaccination process, although their impacts need to be evaluated [42] .
In Table 2 , we provide suggestions on areas where health systems needed to be strengthened. Respondents suggested that policy makers might consider improving the funding allocation for communication activities and introducing regular vaccination messages outside campaigns. They also suggested that systems be established for the management and timely disbursement of funds within vaccination communication programmes, especially at the local level. This could ensure adequate planning and timely implementation of communication activities for childhood immunization. Accountability systems also need to be put in place and integrated into systems that work to ensure that immunization funds are released and used efficiently. We suggest that vaccination programme managers and other decision makers need to consider strategies to ensure that parents and caregivers in rural and hard-to-reach communities have access to information on childhood vaccination. This could include providing information through routes other than health workers as well as strategies to improve the retention and quality of health workers in these areas. Lastly, we suggest that the training of health 
Strengths and limitations of the study
The main strength of the study was the iterative and flexible nature of the qualitative research approach that we adopted when conducting the interviews. We had the opportunity to go back to the respondents for clarification of certain issues and to ask questions which were not adequately addressed in earlier interviews. We also looked at the national, state and local levels of health care delivery in the country, allowing a more complete picture of vaccination communication issues to be obtained. A potential limitation is that the study was conducted during the pre-eradication era of polio in Nigeria, when the attention of governments and international agencies was focused primarily on polio eradication. This may have skewed our findings towards issues relevant to communication in the context of campaigns. In addition, we did not interview senior staff in the National Directorate of Disease Control and Immunization responsible for routine immunization programme activities. However, we included immunization officers at both state and local levels of health care delivery and it is likely that these respondents will have covered similar ground to those at the national level.
Conclusion
Our earlier work has shown that a wide range of communication interventions are being used to promote uptake of childhood vaccination in Nigeria [32] . However, a number of health system factors such as funding constraints, inadequate infrastructure and equipment, health worker-related and political factors as well as community level factors, such as the attitudes of community stakeholders and members, were found to hinder the delivery of vaccination communication interventions. Important differences were observed across and within the two states studied. Most of the barriers to implementing vaccination communication strategies found in this study were more strongly expressed in Cross River State, and also in rural compared to urban areas. These differences can be attributed to differences in infrastructure, resources (human and financial) and accountability as a consequence of investments in the polio eradication programme in Bauchi State.
Programme managers and front line providers reported that the most consistent barrier to delivering vaccination communication was inadequate funding. This, they suggested, has greatly impacted on vaccination communication delivery and the disbursement of communication materials, especially to areas where they are most needed. In resource constrained settings like those studied, systems should be put in place to improve efficiency in how available resources are utilized. For instance, gains could be made by integrating routine EPI messaging into vaccination campaigns or packaging this with communication around other well-funded childhood interventions. Another important barrier was the absence of strong political will at Federal and Local government levels for implementing communication strategies for routine immunization. This could be attributed to a poor understanding among political leaders of the importance of vaccination communication within the routine immunization programme.
Decision makers need to look at how to address these barriers so as to facilitate the implementation at scale of evidence-informed strategies for communicating with parents and caregivers regarding childhood immunization. Addressing communication gaps, especially in routine immunization services, will require bridging the current funding gap, addressing human resource deficits and ensuring strong political will for implementation. Facilitators for implementation of vaccination communication interventions, such as the engagement of traditional and religious institutions and the use of organised communication committees, should be strengthened. If sufficiently planned, funded, and integrated with service delivery, vaccination communication activities could meet their desired objectives. 
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